TESTING THE WATERS: A GUIDE TO WATER QUALITY AT VACATION BEACHES 



Great Lakes Supplement 




Millions of years ago, retreating ice sheets carved giant basins into the North American landscape, filling them with glacial 
meltwater and leaving behind one of the continent's most valuable resources. The Great Lakes and its 5,500 miles of 
coastline are a life source to more than 40 million people. 1 Containing one-fifth of the world's fresh surface water, these 
five lakes not only provide drinking water to residents of the region but are also an economic and recreational asset. 

Every summer, millions of people flock to the Great Lakes to enjoy its beaches for swimming, boating, fishing, and 
other outdoor activities. From the uppermost point of Minnesota, down to Michigan and east to New York, these beaches 
are a destination where generations of Americans have found relief from the summer heat and a place where many have 
built their lives. 

However, the survival of the Great Lakes and our intimate relationship with its waters are under attack by forces 
outside and within the lakes. From their shores, increasingly violent weather overwhelms crumbling infrastructure, 
dumping tainted runoff into our precious waters. Under the water's surface, invasive species spread unchecked, 
decimating the food web and destabilizing the ecosystem, while algal blooms ooze onto beaches. Though efforts are 
being made to improve the Great Lakes' water quality, clean up their beaches, and slow the growth of invasive species, a 
lack of data about these pollution sources hinders the creation of a comprehensive action plan. Until these threats are 
properly addressed, beachgoers will continue to suffer the health risks of swimming in polluted waters, and residents of 
the Great Lakes region will continue to feel the environmental and economic impacts. 
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GREAT LAKES STRESSORS 
Climate Change 

Currently more than 70 percent of all combined sewers in the United States are located in the Great Lakes region. 2 Unlike 
separated sewer systems, combined sewers collect sanitary sewage and stormwater runoff within a single pipe system and 
route the mixture to sewage treatment plants. However, heavy rainfall and extreme weather can quickly overwhelm these 
systems. To prevent sewage from flooding homes and businesses, combined sewer systems send excess flow into local 
waterways, including the Great Lakes. 3 

Climate change models suggest that extreme storms and rainfall will become stronger and more frequent in the Great Lakes 
region. 4 In fact, the annual frequency of three-inches-plus storms increased by 103 percent from 1961 through 2011. Storms of 
at least two inches but less than three inches in a day, the trend was an 81 percent increase; and storms of one to two inches, 
a 34 percent increase. 5 The frequency of extreme storms has increased so much in recent years that the first 12 years of this 
century included seven of the nine top years (since 1961) for the most extreme storms in the Midwest. 



Figure GL-1: Frequency of Storms by Size in the Midwest 
Changes by Decade, 1960s Through 2000s, Compared to 1961-1990 
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The graph below illustrates the changes by decade in the annual frequencies of different-sized storms over the last five 
decades. Storms are grouped by days with less than 1 inch of precipitation, at least 1 inch but less than 2 inches, at least 2 but 
less than 3 inches, and 3 inches or more. In each group, the columns from left to right represent 1961-1970; 1971-1980; 1981- 
1990; 1991-2000; and 2001-2010. 

In southern Wisconsin, extreme precipitation events are expected to become 10 to 40 percent stronger and are likely 
increase the frequency of CSOs into Lake Michigan by 50 to 120 percent by the end of this century. 6 

Failing Infrastructure 

The American Society of Civil Engineers' 2009 Infrastructure Report Card gave the nation's aging wastewater system a grade 
of D-minus. 7 In the eight Great Lakes states, $71.84 billion in wastewater infrastructure investment is needed over the next 20 
years to achieve a basic level of functionality. 8 From 2008 through 2010, Gary, Indiana, alone discharged 6.8 billion gallons of 
raw and partially treated sewage into waterways that flow directly into Lake Michigan. 9 
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In June 2011, the Metropolitan Water Reclamation District of Greater Chicago voted to disinfect wastewater dumped into 
the Chicago River from two of its treatment plants, finally bringing Chicago in line with other major U.S. cities, virtually all of 
which have been disinfecting for decades. 10 This decision is a step toward strengthening the water infrastructure at a pivotal 
point on the Great Lakes coastline as well as improving water quality in the Chicago River. Nevertheless, the Chicago region's 
combined sewer systems continue to dump large volumes of untreated sewage into the river, reflecting the larger failure of 
wastewater infrastructure in the Great Lakes region and across the nation. The combination of failing infrastructure and more 
extreme weather events sets the stage for a bleak future in which CSOs continue to dump raw sewage into the Great Lakes and 
onto its beaches. 

Runoff Pollution 

In addition to point-source pollution — pollution that comes from a single location, such as a municipal wastewater treatment 
plant — the Great Lakes is also under siege by non-point-source (runoff) pollution, which comes from multiple and often 
diffuse sources and is much more difficult to identify. Stormwater and irrigation runoff from urban and agricultural areas 
carry sediment and fertilizers (which contain nitrogen and phosphorus) into the Great Lakes, adding to the already heavy load 
of nutrients being discharged by sewage treatment plants and other point sources. 11 Nitrogen and phosphorus serve as food 
for aquatic plants such as algae and catalyze their overproduction. 12 These algae are suffocating the Great Lakes by creating a 
condition called hypoxia, a depletion of oxygen levels in the water as they grow and later as they decompose. 13 Similar to the 
"dead zone" in the Gulf of Mexico, the Great Lakes' aquatic environment and beaches are slowly dying, unable to sustain the 
biological diversity they once had. 



HEALTH IMPACTS 

Despite the vast size of the Great Lakes, the discharge of billions of gallons of untreated sewage into its waters has a 
significant impact on human health. Untreated sewage can contain more than 120 viruses. Two of these viruses, Giardia and 
Cryptosporidium, can cause intestinal illnesses and even death. 14 Stormwater adds to this toxic soup as it runs over impervious 
surfaces such as roads, roofs, and parking lots, picking up fecal matter, pesticides, and other pollutants before flowing into 
sewers. These viruses and pollutants don't simply disappear under the lakes' surface. A study in Door County, Wisconsin, 
demonstrated that at six out of eight Lake Michigan beaches, there was a significant association between rainfall and elevated 
concentrations of E. coli in the water. 15 

Despite the severity of these health risks, a new EPA proposal concerning U.S. beach pollution fails to address them. The 
EPA is required under the Beaches Environmental Assessment and Coastal Health (BEACH) Act of 2000 to issue recreational 
beach standards that are "necessary for the protection of public health and safely." However, the agency has proposed 
recreational beach criteria at a level that would allow 1 in 28 people to get sick when they visit the beach. 1617 

E. coli 

E. coli concentrations, as well as concentrations of enterococcus, are bacterial indicators of fecal contamination in water, 
which can make swimmers sick. Under the BEACH Act, seven of the eight Great Lakes states use a single-sample E. coli 
standard to determine beach closing and advisory decisions. 18 Elevated concentrations of E. coli and enterococcus routinely 
force beach closures in the Great Lakes region. However, these closings cannot be attributed only to CSOs and stormwater 
runoff. 

Algae 

Nitrogen and phosphorus in stormwater runoff, sewage from CSOs and water treatment plants, and agricultural runoff spur 
the growth of large, harmful algal blooms (HABs). These blooms have grown so rampantly in the Great Lakes that they can be 
seen from space. 19 HABs foul beaches and the taste of drinking water as well as produce toxins that are dangerous to humans 
and wildlife. 
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Acute exposure to the hepatotoxin microcystin, which is produced by cyanobacteria (blue-green algae), can lead to 
gastrointestinal illness, and chronic exposure can result in liver disease and damage and possible tumor promotion. In some 
parts of Lake Erie, explosive growth of cyanobacteria has made the water so toxic that people are warned not to let their pets 
drink it. 20 At an inland lake in Ohio, nine people became ill and at least three dogs died after coming in contact with the algae. 21 
Unfortunately monitoring HABs and their toxins is difficult, and methods for doing so are still under development. 22 Only a 
few emerging observation systems in marine and freshwater environments include HAB-specific instrumentation, and none 
of the Great Lakes states currently have HAB monitoring in place to protect swimmers. 23 

Temperature increases associated with climate change, including both rising overall temperatures and more extreme 
temperature fluctuations, 24 also contribute to nutrient-fueled algal growth in the Great Lakes. Cladophora, a green alga found 
in the Great Lakes, thrives in warmer temperatures. May 201 1 to April 2012 was the warmest May-to-April period in the 
contiguous United States, with an average temperature 2.8°F higher than the 20th-century average. 25 Due to the abnormally 
mild winter, scientists have warned that there could be more beach closures due to the early proliferation of the smelly slimy 
algae. 26 Clumps of cladophora can be breeding grounds for bacteria such as E. coli and enterococcus, creating high pathogen 
counts and triggering beach closures. 27 

Invasive Species and Algal Mats 

Another force abetting in the growth of algae is the decimating impact of invasive species, such as quagga and zebra mussels. 
Introduced into the Great Lakes ecosystem via ballast water from oceangoing freighters, these filter-feeders have significantly 
eliminated the abundance of phytoplankton and other microorganisms in the Great Lakes. One study found that fish biomass 
has decreased by about 95 percent in Lake Huron and significantly in Lake Michigan due to zebra and quagga mussels' 
filtering out plankton at the base of the food chain. 28 While increased water clarity may sound like an improvement, a cloudy 
lake is actually a healthy lake. Sunlight, able to penetrate the water, encourages the growth of large mats of green algae on the 
lake floor. 29 These mats can break free and eventually accumulate on beaches, fouling the coasts. 30 

Unfortunately the problem of invasive species and algae in the Great Lakes has the potential to worsen. If the tireless 
filter-feeding Asian carp is able to gain access to the lakes from waterways in and around Chicago, the effects could be 
devastating. The carp have the potential to clarify lake water to the point of an ecosystem collapse, leading not only to 
extreme environmental consequences but to high economic costs as well. A report commissioned and released by The Nature 
Conservancy estimates that the region is spending more than $100 million annually to manage the effects of invasive species 
in the Great Lakes on businesses and consumers. 31 

Bacteria in Great Lakes Beachwater 

NRDC conducted a comparative analysis of water quality at 
beaches along the U.S. Great Lakes shoreline using publicly 
available monitoring data from all eight Great Lakes states. In 
20 1 1 , 595 beaches were monitored on at least a weekly basis. 

Eleven percent of all beachwater samples collected in 201 1 
exceeded the BEACH Act's single-sample maximum E. coli 
standard for designated freshwater beaches (a density of 235 
cfu per 100 ml of water). These elevated levels indicate the 
potential presence of human or animal waste in the water 
that could make swimmers sick. Over the five-year period 
during which NRDC has conducted this analysis of Great 
Lakes beaches, 10 percent to 15 percent of samples at the 
426 beaches that reported monitoring data for each year had 
indicator bacteria levels worse than national recommended 
standards for designated beach areas — a figure well above 
the national average. 



Figure GL-2: Percent of samples exceeding the 
recommended single-sample maximum E. coli 
standard for designated beach areas for 426 beaches 
reported in the Great Lakes each year from 2007-2011 
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Table GL-1 : Great Lakes beaches with frequent exceedances of the national standard 
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Great Lakes Beach Closings/ Advisories and Pollution Sources 

• During 201 1, U.S. Great Lakes beaches had 3,410 days of closings and advisories, along with 4 extended (248 days total) and 
3 permanent (334 days total) closings and advisories. Extended closings and advisories last more than 6 but not more than 
13 consecutive weeks, and permanent closings and advisories last more than 13 consecutive weeks. Including extended 
days, the total comes to 3,658 beach closing and advisory days. 

• The number of beach closing and advisory days decreased 9 percent from 3,766 days in 2010. 

• The continued high level of closings /advisories is an indication that frequent monitoring continues to reveal serious water 
pollution at our nation's Great Lakes beaches. 

Major reasons for beach closings and advisories in 2011 were as follows: (Note: Because of inconsistencies in monitoring 
and closing/ advisory practices among states and the different levels of data submission over time, it is difficult to make 
comparisons between states or to assess trends on the basis of closing/ advisory data.) 

• 91 percent (3,098 days) were based on monitoring that detected bacteria levels exceeding beachwater quality standards, 
compared with 84 percent (3,176 days) in 2010; 

• 5 percent (174 days) were precautionary due to rainfall runoff, compared with 7 percent (276 days) in 2010; 

• 3 percent (101 days ) were due to other, unspecified causes, compared with 3 percent (106 days) in 2010; 

• 2 percent (6 days) were issued in response to known pollution events, such as sewage treatment plant failure or breaks in 
sewage pipes, compared with 4 percent (135 days) in 2010; and 

• 1 percent (34 days) were preemptive due to real-time computer modeling that used readily measurable physical parameters 
such as wind speed and wave height to predict indicator bacterial levels, compared with 1 percent (33 days) in 2010. 
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Major pollution sources listed as responsible for 2011 beach closings and advisories included the following: 

• Unknown sources of pollution caused 2,724 closing/ advisory days (80 percent of the year's total), compared with 3,143 days 
(83 percent) in 2010; 

• polluted runoff and stormwater caused or contributed to 528 closing/ advisory days (15 percent of the year's total), 
compared with 351 days (9 percent) in 2010; 

• sewage spills and overflows caused or contributed to 93 closing/ advisory days (3 percent of the year's total), compared with 
64 days (2 percent) in 2010; and 

• elevated bacteria levels from miscellaneous sources (wildlife, boat discharges, etc.) accounted for 60 closing/ advisory days 
(2 percent of the year's total), compared with 208 days (6 percent) in 2010. 

Bacterial Standards 

Seven of the eight Great Lakes states use the national recommended single-sample standard for designated beach areas to 
inform beach closing/ advisory decisions. This standard is 235 cfu/ 100 ml of E. coli. Michigan's single-sample standard is 300 
cfu/ 100 ml of E. coli. 

Minnesota applies the national recommended geometric mean standard of 126 cfu/ 100 ml, and Michigan applies a 
geometric mean standard of 130 cfu/ 100 ml. Pennsylvania applies the national recommended geometric mean standard of 
126 cfu/ 100 ml to swimming restrictions only, while Wisconsin may use the same standard to make closing/ advisory decisions 
at high-priority beaches. Illinois, Indiana, and Ohio do not apply the geometric mean standard when making closing and 
advisory decisions. In New York, local beach authorities decide whether to apply the geometric mean when making closing 
and advisory decisions. 

Economic Impacts 

If the Great Lakes St. Lawrence River region (including the U.S. and Canada) were its own country, it would be the fourth- 
largest economy in the world. 32 More than 1.5 million jobs in the U.S. are directly tied to the Great Lakes, with 200,000 jobs 
supported by recreation and tourism. Accordingly, the damage inflicted on the Great Lakes has not only severe environmental 
and human health impacts, but wide-reaching economic effects as well. Zebra and quagga mussels impact power plants, 
municipal water supplies, and other industries by clogging water intake pipes. Coastal communities and businesses that 
depend on native fish populations have also been hit hard by the rise in invasive species. In 2009 alone, chinook salmon 
fisheries brought more than $32 million into Great Lakes communities. However, the Michigan Department of Natural 
Resources estimates that 10 ports in Michigan have lost more than $19 million in economic activity since 2004 because of 
drops in the chinook salmon population due to invasive species. 33 

Economic costs aren't limited to fishing, power plants, and municipal water supplies. While boating and spending days at 
the beach may sound like only fun and games, they have a significant impact on the economy of the region. In 2003, spending 
on boats and boating activities in the Great Lakes states totaled nearly $16 billion and directly supported 107,000 jobs. 34 If the 
threats of failing infrastructure, invasive species, and algal blooms continue unaddressed, there will be severe repercussions 
for local economies. Closing all the beach sites on Lake Michigan could cause a loss as high as $2.7 billion. 35 According to 
a 2006 study, the estimated loss in societal benefits because of invasive species alone may be a staggering $200 million per 
year. 36 
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Recommendations for Great Lakes Communities 

• Invasive species are a serious threat to the health of the Great Lakes. The most common pathway by which invasive species 
are introduced to the Great Lakes is the ballast water used to stabilize large commercial vessels. In 2012, after more than 

a decade of debate, the Coast Guard established the nation's first ballast water discharge standards, meant to prevent 
invasive species from slipping into American waters. Unfortunately, the standard is flawed. It is based on International 
Maritime Organization standards, which are not strict enough to ensure that invasive species are not introduced or spread 
throughout the nation's waters. It gives ships until 2021 to put ballast water controls in place, and it fails to articulate a 
more protective standard to drive the development of better treatment methods and technologies. Fortunately, the U.S. 
Environmental Protection Agency and the states still have an opportunity to put stronger standards in place under the 
Clean Water Act. EPA and the states should establish standards strong enough to fully protect our waters by preventing 
invasive species from being established in the first place. 

• While ballast water is the most common source of invasive species, it is far from the only one. The imminent invasion of 
Asian carp, moving from the Mississippi River through the Chicago River system and into Lake Michigan, continues to 
require swift and coordinated action from an array of engaged authorities. The introduction of carp into the Great Lakes 
could exacerbate the damage already under way by further clarifying the water and eliminating native species, both of 
which allow proliferation of algae and organisms dangerous to human health. This is why NRDC continues to advocate for 
a physical separation of the Great Lakes Basin and Mississippi River system in the Chicago-area waterways that connect the 
two great ecosystems. It has become clear that the Army Corps of Engineers is incapable of developing solutions with the 
urgency needed to address this threat. The Senate's Stop Invasive Species Act of 2012, cosponsored by senators from across 
the Basin, with a companion House bill, will help to jump-start the development of real long-term solutions to the invasive 
species crisis. 

• In 2008, the Great Lakes-St. Lawrence River Basin Water Resources Compact was signed into law, requiring the eight Great 
Lakes states, along with Ontario and Quebec through a companion agreement, to prevent the diversion of Great Lakes and 
St. Lawrence waters outside of the Basin, and to manage the withdrawal and use of water within the Basin efficiently. States 
must fully implement all provisions of the Compact by December 2013. Among other things, the Compact requires states 
to consider opportunities to integrate green infrastructure solutions into long-term planning. States must ensure they 
implement all of the key provisions of the Compact, including its recognition of the importance of tributary health to the 
health of the Great Lakes themselves. 

• Full funding of Great Lakes restoration and collaboration initiatives will allow the EPA to continue to support research and 
habitat restoration in the region to help stem the impacts of invasive species and improve beach and lake water quality 
through support for beach monitoring, CSO improvements, and green infrastructure. In 2012, President Obama pledged to 
extend funding for the Great Lakes Restoration Initiative, an interagency program established in 2010 to improve the health 
and quality of the Great Lakes by providing grants to conservation groups in the region. 37 

• Residents throughout the Great Lakes region have a critical role to play: adding water efficiency and green infrastructure 
features to their homes and workplaces. Rain gardens and rain barrels capture water where it falls, reducing the amount 
of flow to sewer systems. Planting trees and native plants, participating in beach cleanups, and practicing simple water 
conservation techniques — such as turning off the water while brushing one's teeth — all have significant impacts on the 
local water footprint and help avoid polluting our lakes and beaches. 
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